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APPENDIX A

RUN E-4 DETAILED DATA ACQUISITION SHEETS



STREMM &
ETREAN NaMZ
Ne-LINE GCH

COMEONENT

CHa
429
CH30H

e
C2u50H
Linw's
ragw’e
£30H'S
ALMAENES
ESTERS
ALDERYRES
0IL

TO7AL ®

DENS,d/cc
AV NOL.WT
¥a3/hr

¥drol/hr
1/hreprad

' ;_-Fw:l:-fE .'_:;:E?L.’qd{_‘h‘_ :‘Gn‘u‘:sg [.:_l:D,'.K:.: PTOAST
EMT;'QTLI:TI annc
SENSCCR l'lf,DlﬂQL £C 3 amal YTTOL Cllmmalv

ngTC

TTuC ¢

TINE INTEOUY ! 20N
\B

WIHDIL NC HFLARCT MONES !

BN T MIMDER

ETCh 248 TVEE:

REACTOR FEZT 24C INLET TEMR,  ‘dpg.(: :

DT)/CLURPY TWLET TEMP.  iapm.r

4UC, PLGCTOR TEMPEDATUCE {day  : 1

CCALTOR MUTLET TEWE.  (dgg,[:

SCACTOR GG TNLET OFESEURS fiFs

PRIMLDV CERRLATOR GaC PPECGURE  fpEpy -

TAS SUPESEICTAL UELACITY  nmrgent !

LIQUID SUDEOFICTSL WELOCTTY fopleord

SLURRY CONPENTRATION ks

SRILE NCIONTTY  [}Jpg-nrs )

PECYCLE /CRECH SEST RATIN @ T e

OIL/SLURRY CIRCInATION ORTE igd/hrt.:
PROD CECARATOR BAC FLOURSTE /34. & /55 regmoiihet |

PURGE 54§ FLOW RATE “50%  'kemolshe) a4
1 53 19 i 5 B 2l L
FRESH FEZN RECYCLE GAS BEACTOR FEE OTACTAS FEER  ua 585 wsl SES Frege faf 0w biiCT
1 2 1 2 2 !
“HOLT LY ML MALT M a7 KT Ty
57.57 35, 44 34.95 33,80 24.34 3.3 671 -—
17.92 $2.04 20,12 150 49.47 4984 7,40 —_—
2.0 15,71 12,22 11.91 14.93 18.26 59.94 —_—
f.12 4.7 3.9 3,00 7,92 4,27 815 —_
0,05 0.4 0% .13 b.82 0.43 ¢.ae o
9.00 f.00 9.0 n.60 2.5 2.43 £.00 5.9
0.00 9.72 0.54 9.50 8.0¢ 80 4.3 o0, ¢2
9.9 n.98 2.04 5.03 2,95 0.6 5.9 0,80
—_— - — 0.5
—_— —_ e — — 127
—_ — — 8.52
_ —_— — —- — 735
—_— — —_— e e 9,06
— ———— ——— - - n.93
—_— —— —-eem- 0.06
_ —_— — ————- 1.5
97.75 100,01 99.85 99,78 100.2¢ 99,47 og, 80 100.00
0.004 1.049 0.033 2,033 2.630 $.030 8,904 5.790
13,02 23.79 21.09 21,19 2,38 .55 34.25 22,48
704.3 2214.2 2900.4 2911.4 2532.4 2517.7 a.t —
31.42 98.87 129.40 129.89 113,93 112.32 5.21 8.8
—_— —- o 364.42

I Coapositions correspond to STREAMEIZ
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L2UOSTE (PAETUANAL BSOCECC AUEDAGE bEzppT
CONYERST N~ CE! £LT TuT

HYDIPNECK CaNUCPGTON e & -
CaPONY HONOVIAE FONIECCTAN ErAN Tt
ToRE0N LIOYIDD LOMLCZTINN AN -1
DaTIA H2 CONSUMET/CN SpNCiMER . 245

¥1Y Zpp ~orv p2oe fon mmmepacisne ac 22ic. by gue=zll ha:

STLEfTIuTTrog ALEISS FEATTAR

M dvp=2g0

£0 130023 SELICTINITY Tn <EThAug A AT 11,0
£0 (2L02% SO ECTINITY 70 ETHOMDL 1% ——

¥ Hothanel in Slached ozc ~pb mozcured
Ethanel only sezgurod 1n oradiet fing

k971000 K3 fresh Poed

1070 153185 - 200) 1% 4oz

'

SuERe(L
¥

kd/1IMI0 NeT  sasctpe foed

MEQE cniiacs

A caleylated ACROSS 2%a0ToR 13,05 9.7
£s Net MelH producads QUERELL nalonee 14.39 Jo1.:

PEACTOR FEET JW2¢/0041.5002)) ¢ H
FEACTOR FFED {(H2-CO2)/(004002)% ¢ 0.

APPROACH TO WETHANOL EQUILTZPIIM 14 L
C

g, L} 18,5
PPFROACH 70 VATER-GAS EQUILIESIUM ideq.[

METHANGL CDLLECTED 2€ % OF CoLOULGTED : 01,8

CBLCILATED METHANAL PRODUCTION FATE Teme]shrs R.a¢
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vace ¢ 3 “EAL 1T-11-RF - W60 1T Fe1-05

COMPONENT RALQNCE ¢ TN-DUTISIN @

CTREANS ¢ TRIPE 2ACFC - 1] £/ 14551157
CTREQKE LOLATION FREGH FEED ek FELCTOR FEEZN
CONPONENT @ meee—mmmemeemmre  eeeeses
—————— LY IR Y gt
42 -1.33341 . -0,13514 3.40850
£n -0, 50034 -0, 05437 0.31148
£a2 -132,48400 200557 C,45400
N2 ~-114,75000 =7.28a2% ~11, 58440
CHa "2, a,:374e -17,39390
H20 ———— n.a, n.z2.
THIOR —— 9.34507 =2.711203
MUERALL EIEMENTAL 20 &NCE ‘Kg=atome/hrd 1
THPYTS uTPYTS (0UT3 7N
STREAN ¢ 15 =] 50 82 ] TATaL
STREAN NANE RE&CTOR FEED RECYCLE FUREE GAS  FLASH GAS  NeQH PRODUCT Ef
CAPHON!
co 44,4107 82,4408 2.38% 2,050 — 54,8077 14,7492
£o2 15.450% 18,1547 D.6994 0.1229 —— 15,9402 -3, 2304
CH3OH 0.830° 29,7192 2.0327 0.0130 €.5512 °.3047 13297600
OTHERS 9.5027 H.5148 3.0235 H.9020 9.3753 H.0146° -82,4042
THAL € 91.0337 £8.8431 1.1324 (i, 1885 8,0248 81,0045 =0.0701
HYTIROGEN?
H2 94,9970 56,7003 2.3049 0.027% S3.0347 30,0391
H20 0.000C 0.0000 . 0000 0.9000 0.3035 /,3033 (e
OTHERS 4.754% 5.0634 0.2304 0,682 35,1504 43,5182 -752,1240
ToTal H ?1.7525 T9.7638 2.5373 0.98% 35,8479 93.0524 -2,2807
OXYREN:
TOTAL B 96,0797 83.5428 2.8022 3.3104 &.8024% 04,5474 —.9176
NITROGEN:
TOTAL N 19,1415 ©.37g8 0,427 0.0006 —_— ?.6041 3.3074
TOTAL HASS FLOW
{kg/hr) 27531, 7700 2352,0700 147.0220 7.4315 295.223% 27317409 0.0004
REACTOR GAS RALANCE (BUT/IN) @
&LH 50¢2
HASS BALANCE:, (DD . 100,000 140.00C
ELEMENTAL BALANCE, (X) @
CARBON 9%.82¢6 160,397
HYDROGEN 97.547 102,144
OXYGEN 100,125 101,434
NITROGEN 111.128 87.444
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L2OORTE | PUETHANDL FROCESS GUSRARE AEaRT
ENTRATNEN  MDT

1A

P
BEQR ERO[MICT

raTz D 1
TIHE | p1:eg o
TINE INTERUML FROMI 060 14-31
ER T P
HUNESP OF GUERAREK MIRC ¢ 1
2UN TD MUKBER : c-aa
SEZD £ag TYPE: £9-RICH Gac
O4LTOR CEED 40T INLET TEMF.  rdeq.0) : 149.2
DILGLUEDY TNLET TEMP.  igee.Di ; 21,5
MJE. REQTTOS TZMPERATURE ideg.[) 49,5
REGCTOR DUFLET TZMP.  fops.[) ! 7.7
TEACTOR 4G TMLET BRESCURE (vPa: : ss3e
FRIMARY SELARATAR GAS PRISSURE P sa7e
BAS SUPLRFICIAL WELOCITY  'opiseci | 12.4
LIDUIT SUPSREICIAL UEIOCITY (onleset -
SLUPRY CONCENTROTION  ruty) 17,4
SRALE BELOLTTY (1 /kgmhr 513
RECYCLE/FRESH FEED 24TIN 2.3
OTL/GLUPRY CIECIY ATION £472 {a3/hre - 50.7
PROD.SEPARATOR BAS FLOWPATE /50 + -S5 fpempl he. :  111.95
TUREC GAS ELOW RATE -S)>  rkgpglsher )

STREAN ¢ : 55 " 15 2 = oz
STRIad MAME  FRESH FEED PELVCLE G PEACTOR FEEM REACTOC SZEI Wil SE€ U/ SEF ELace ses
IN-LINE BCH 1 2 ! 2 2 ' '

b I R — == seass
semmmmmmmez oMLY U ML ZLby 24017 LK e

0 57,13 22.23 35.17 35.00 2.7 25.79 %7
o 78.75 s4.7% 50,54 .59 52,59 .47 24.5¢
i 1.07 14.74 11.40 11.90 13.8¢ 1.03 59.02
w2 £.12 1.40 1.07 1.15 L2 1.31 5.15
o4 &.6% 2.71 n.5% 9.57 2.4 5.4¢ 540
20 2,00 9.0 2,00 2,00 0,02 £.01 0,08
£H30u 8.0% 0,49 9.53 8.5 7.52 7.4 5,22
3 £.60 5.67 0,05 9.0 B.c4 £.04 B.52
E2450M — -~
£I04°3 —_— — —_—
ragure — —
£S0H’S — e
ALKASENES -—- —
SSTERS —— —

&1 BEYREE
agl, —- ——
TATaL ! 97.99 100.17 99.85 99,80 106.04 99.58 98,90

DENS»a/ce 3.004 9.048 73.033
AV, MOL.HT 13,13 23.00 2.7
Ne3/ar 718.5 2394.9 1473.9
kemol fhr 31.92 106.85 137.22
Iaryprod -_—_——

2,033
20.77

137.0¢

€.030 0.03¢

23.44 23.73
2493.8 24099,4
12¢.40 112,09

t Compositions corressond to STREAM$ID
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3.904
36.25
4.z

0.19

477

3.71
32,34
8.0
1.7
d.88
0.81
5.54
4.00
9.97
9.20
1.50
100.06

0.790
33.05
8.22
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CoevpeERS

Igwsg

L2PORTE LPMETRENDL FROCESS AVERAGE RIRORT
CONVERSION-CE ECTIVITY-PRODUCTIVITY

acRAGE ]

HYRROGEN CONUCRRINN :
CaPBON MONOXTLE CONVERSION o
CARRON DIOYINE CONVERSION

RATIO H DONSUMED/CR CANGUMET

¥7% Cee next eage for conversions 35 ogle. Dy overall rel.

C0 £4C02y SELECTIUITY 7O NETHANGL
CO (4002} SELECTIVITY TO ETHAMDL

AN
(n

AR 14m2:1-C% «w A1 1= §i:1-08

I 5 1k )

L. 4.2

1‘."') 19 E

-1.5 %

1.97 $.23
SIPNCS 2TACTOR QUERALL

= Aveezee ¥

- e €53
1.2

¥ Hethenel in flached d2c not seasured
Ethanol only sezcured in eroduct flow

HETHANDL

PRODUCTIVITIES % YTELLE

WECH SOURCE

As calculated ACROSS REACTOR
As Net MeDH produceds OVERALL valance

sapl/hr-F4a oot

ks/1000 N3  fresh feed

kg/1000 Nm3  reactor feed

13.3
13.24

REACTOR FEED {H2(/C0+1.5CO2)} @
REACTOR FEED {{H2-C02)/(CO4CO2}} ¢

APPROACH TO METHANOL EQUILIBRIUM
APPROACH TD WATER-GAS EQUILIBRIUM

METHANGL COLLECTED AS X OF CALCULATED

CALCULATED METHANOL PRODUCTION RATE

A-5

(deg.D) 3
(ded.C} ¢

{Kempl/hr)

i fn

24.2

N3,

95.0

8.29

9.4
B2.5
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MY Toonie83 o 01an 1iong1oeg
L20RTE LPMETHAMY SEOCETC pUSRART proncy
MATERIAL PALANDE Sumeapy

COMEONENT GpLANET /INLiTr TN
STRERNS ¢ TURE £ASES - 11 {35 - ShiSiegaigans
STUEANS 1OCAT W FRESH FEECN Got ERITIE Z20iizar
CRMEANENT - - e ———— —————
X 495 -3 e
H1 -7 ').')Th'l ':af.‘-laeﬂ
£ . 430e] 2.8200:
oo -148,2710 1,19005
vz 17131106 -0.42134
THe T.3. -17.64:087
wis ———— -124,57002
THIDW e 450152
OUIRALL ZLEMENTAL RALONCT idgmzioacimes
TNRYTS aurante TINGUET- TN

STRENH ¢ 12 33 =0 52 i ToTAL

STREGX NauE %EACTOR FIIN RECVLIC FUREE BAS  FLaSH GAS  HeDH Ba0mCY z
Capmou:
ca 16,4722 39.0400 2., 7206 0.9475 s ———— 49,2348 12,4309
a3 15,3003 18,7407 8.7 0.118% —— 16.4019 -1.703¢%
ThIoM o, 3957 4,735 2,034 3.0122 78702 92,6517 ~1143,4202 —
aTHzEe n.857 £.8302 50300 9.9018 0.£23 1.8935 37,3490
ot ¢ 75,3032 I.520° a1 9.4938 £7.5P4¢ —}.2800
HYLRDGEN:
H2 88,9373 £3,2002 2.82a¢ 92,9259 —— £3.1927 34,1779
L23p 2.0000 000G 00005 40000 0,214y 2,210 r.Z,
ATazeg $.30902 £.40432 G300y £.0504 13,167 90,8718 =523.19¢n
TOTe M 102,315 85,7005 3.1245 9.0842 3.z 103,220 -0,ee27
) A(CT N
™TAL 0 102,9760 on. 2740 4,3332 G.2010 8.2457 143,1479 -0 2887
NITROGEN S
TOTAL ™ I.1504 2.0977 0.139¢ 9.0004 —— 3,127 1.5%1¢
TOTal MASS SLoy
(hafhr) 2944,7090 24571300 113.6930 £,9975 247,5530 284¢,720n £,0004
REACTOR GAS RALANCE  (QUT/INY *
i 3 i 2

MASS BALANCE. <% : 1006400 152,900
ELEMENTAL BALANCE. <1 °

CAPION : 59,400 99 090
HYTROGEN ) 98.418 160,488
AYYREN 100.142 190,430
NITROREW 107.292 93.183
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L2R00TE L PASTHANOL BPOCESS AUERAGE FEPART
ENTRATNSL  MDDE
SROCESS VAFIABLES T AMALITICAL SUMMARY
DOTE fimferg-35
TIHE £1100 P
TIME INTERUAL; ERDe: 0E6) 14epgl
ol O&D5 La=ly?
NUMBER OF AUZPASED HOURS ! :
RUN ID NUMBER o £-a4
FEED &aS TYFE: {0=-RICYH Rt
PEACTOR FEER £AS INLET TEMR,  fdeg.ov ! 156.5
QIL/7SLURRY INLET TEMv,  ¢doe, 0 2aa.:
M, PEACTOR TEMPCRATIRE (ded.[) 2500
REACTOR DUTLET TEMP, tdec.C) ¢ 47,9
PEACTOR G548 INLET PRESSHRE ¢yf3} @ 552
PRIMARY SEPARATOR GAS PRESSURE  (kFay R
645 SUPERFICIAL VELOCITY fon/cen) ! 12,2
LIQUID SUPERFICIAL VELOCITY icm‘sec) © 5.4
SLURRY CONCENTRATION yt7i % L |
SPACE VELOCTTY {1 a=hry 2 4470 —_
RECYCLE/FRESH FEED =0T10 .3
GIL/SLURRY CIRCLLATION RATE fpdshe: 0.4
PROD.SEPAPATOR 545 FLOWRATE 754> + <S5  (rgaal/hr) ° 1.
PURGE GAS FLRU SATE /S0 {humpl/hr' GRED .
STREAM § 1 55 11 19 25¢ 5y -3 22
STREAN NaME FRESH FEED' RECYLLE GAS REACTOR FEED PEATTOR FEFD VAL SEF st SEF FLAGH Gos  MEDW 2R0IUCY
ON-LINE 6CH i 2 1 2 3 13
COMPFONENT === S===IszsEmc
s====o=s==== “HOLL> “HOLY> “NOLZ> ML T UL HU - NOZ g7
u2 96.089 .1 37.44 37.22 35.09 28.98 a. 71 —
0 19.34 S3.45 50.26 5C.40 40,81 0,13 74,49 —
co2 1.8% 13.00 16,30 16.24 12,20 12,08 59.93 ——
N2 0,12 0.2 C.64 0,82 8,72 0.70 0,15 ——
CH4 0.07 4,71 8.57 .54 0,45 0,82 .48 ———
H20 0,00 .00 0.00 2,00 2,09 ¢.,03 5.00 78
CH30H 0.04 .63 n.49 0.43 7.38 7.29 5.32 02,84
™E 3,60 0.07 0.04 0,04 0¢.04 4.45 08.52 .06
CH5OH — — - 1.74
CI0H'S — —— —— o.eR
CADH’S ——— — 0.81
€50H'S - ——— —— 4,54
ALKAHENES — —— 0.00
ESTERS -— —— —— h,9?
ALDEHYDES — — — 0.00
(1148 — —— — 1.50
TOTAL @ 98,32 99.96 149.03 99.461 99.90 97.89 99.8¢ 100.60
DENS»a/cC 0.005 0.045 0.031 0.031 0,023 D.028 0.003 0.790
AV MOL.RT 13.24 21.95 19.85 19.90 23,62 22.43 36.25 33.05
Mad/hr 709.8 2363.3 3028.2 3024.2 2660.6 26%9.8 2,0 m———
kdacl/hr 31.67 105.44 139.1% 134.92 118.70 118.47 0.09 7.8
1/hrsopod — 321.00

% Comrpcitions correseond to STREANEI
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43 ¢ 2 BECA 13- 34i=25 - 1400
LePOSTE |ONETHANDL 2300CCS AUSRAGT pEoanT
CORVERSTON-GELS 7T I T T s -S200UE TTNT TY

O A

CONVERSIPWE afcnce szapTnc

=t

S 3] wTe?
HYDROGEN CONVERSIONW AT A 1.3
CAPION NONDXIDE CONVERSION S AT 1708 13.2
CARBON DIDXIDE CONVESSIONS (23 @ =21 -4,
RETIO 52 CONSUMEDI/CO SNNSUWED : 1,94 1,75
¥Fk Soo noys pode for conversime gc ezle. by guersli pal.
SELECTIHTTIEG ; ACROSS PEACTAR gk |
60 averzee X
C0 S4002) SELECTINITY TN METHANOL (1) © 93,2 92,7
OO (40027 SELECTIVITY T STHAMGL (T} : ——
X Setharpl in Flached sac rot messyred
Stharml only meagured in produst, Plew
$¥ZTHawpy CRADPLETIVITIES 3 YIELDRS
<m0l hr—kg cat k971000 Nal fresh Tess ¥3/130) tml  pesetar feed
MEQR SOURCS
4s ealoulated ACROSS REATTOR 12,99 344.2 85.5
4z Net Mo0H produceds OVERALL bzlanpe 11,90 332.4 78.3
REACTOR FEED {H2(/CN+1.500751 ¢ H.57
REACTOR FEER {(H2-LO%)/(COHODIY ; 0.44
APPRDACH TO METHANOL EDUILIBRIUN  fdes.C) 3 20.0
APPROACH TD MATER-GAS EQUILIBRIUN (deg.[) © n.z.
METHANOL COLLECTED AS 7 OF CALCULATEDR : 91,1
CALCULATED METHANDL PRODLCTION RATE (Kezol/hr)y @ 8.07
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PREE 1 1

COMPONENT DaLANCE (IN-QUTI/IN

LoPORTE LPHETHANDL PROCESC pUERARE REPCRT

NATERTAL ZALANCE SusMaRY

S5 14- 0% - 0300 14-Jul-g%

CTREANS ¢ [PIRE GASES - 12 £41458)=-152 £35 - rodEIzLIce
STREANE 1 DCATION SRESH FEEM Gat “EATTOR FEED PEACTOR SFFLaEWT
COMPONENT - ————
—— . 33 4 ) A dide L difd
§2 ~-4.07424 1.20512 714803
ce ~1.139¢¢ 1.30977 =0.8x0h0
a2 -149, 15400 2.25705 2.41070
N2 =233.78400 5.7789¢ -5.4.509
TH4 n. 2, S.Aeng? =7.52491
K2e —— f.2. .3,
CH30H —— 7.67140 2.82140
QUERALL ELCHENTAL RALANCE (Kg—2tomsihrd) ¢
INPUTS QHTPUTS PIN=QUT)/EN
STREAM ¥ 15 2 30 £2 48 TOTAL
STREAM NAME REACTOR FEED RECYCLE PUPSE 528 FLASH GAS - H=0H PRODUCT K4
CARBOM:
£0 38,1074 56,5462 2.B&BS 0,0222 —— S9.4570 12.7013
o2 13,8158 13,6951 0.6945 £.0538 14,4845 5006
CHIOH 0,6132 0.6664 5.0338 5.0057 7.3301 8.0%5¢0 -1205.4190
OTHERS 0.7864 0.8129 0.0412 ¢.0009 0.5824 1.4374 -82,740%
T8TAL £ §3.3252 71.741% 3.6382 05,0828 7.932% 93,3949 -0.,0827
HYDROBEN:
H2 100.4610 £3.6021 2.2269 0.0120 68.9419 21.3736
H20 0.0000 0.0000 0.0000 0.0000 0.2000 2000 M.
OTHERS 3.7260 5.0541 0.3070 0,0272 30,9194 17,3078 -591,5319
TOTAL H 104.1870 71.46562 3.6339 0.0392 31.11%94 105.44%0 -0.2441
OXYGEN?
T07TAL O 94,4138 B4.4933 4,2951 9.1340 7.7018 94,8261 =0.4277
NITROGEN:
TOTAL M 1,6730 1.6996 0.0862 0.0003 —_— 1.78¢1 ~5.7589
TOTAL MASS FLOW
{kg/hr) 2485,0900 2314.5800 117.3790 33,2354 249,874 2685.0800 0.,0004
REACTOR BAS BALANCE (DUT/IN} !
1M 31 6042
MASS DALANCE, (XD H 100.000 109.000
ELEMENTAL BALANCE, (1)
CARBOM : 99,817 99,814
HYDROGEN 99,083 101.209
QXYGEN 100,218 190,491
NITROGEN 96.937 103.725
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STREAN ¢
STREAM NamT
ON-LINE 60k

COMPONENT

H2

co

co2

N2

CHy

120

CH30H

DHE
CoHOH
£3oH‘s
Cagy'c
C5aR‘S
ALKAMENES
SETERS
ALDEHYDES
o

ToTaL @

DENSyd/og
AV NOL .WT
Na3/hr
k<wn] /hr
1/hryerod

L3PORTE LPMETHANDL Poncess AUERAGE PEPDRT

ENTRAINEL @ong

FROCESS VARIARLES % AHALYTICAL Summary

* Coarositions correcrond to STREAM#3D

A-10

TaTE ¢ &7-Aua-PS
HE 103 Ew
TING INTERUAL : Eopuy 109G 15—y
10: 1169
NUNRER GF AUERAGED HOURS : i
2UN ID MUMRER E-4a
FEED GAS TYPE! CO-2104 65
REACTOR FEED a5 TN ST TEMT, ‘ded. .l ¢ 1304
DIL/SLURRY IMLZT TEMP.  fdee.Cb ° 244.1
AVE. PEACTGR TEMPERATIRE (des.r) : 249,92
FEACTOR OUTLET TEMP.  (dee.C} @ 247.%
REACTOR £AC INLET PRESSUSE (#P3; 3 972
PRIMARY SEPARATOR RS PRESSIPE  (ppp - 5274
SAS SHPERFICIAL S:aCITY icmssen) o 12.2
LIQUTD SUPEREICTAL UELQCTTY ¢ cefses) t &g
SLURPY CONCENTRATION ‘wt?y o az,4
SPaCE voroczTy (1/ks-hs) ¢ 4030
PECYCLE/SPESH ZEED RATID 3.8%
DIL/SLURTY CIRCULATION RATE ie3/hn) ! 0.2
PROB.SEPARATOR GAS ELOSRATE 9 4 <53 ikganl/ihp 114,72
PUREE GAS FLOM RATE <50 (kerglshr) ! 626
1 k] 0 18 2 25x &2 @
FRESH FEED RECYCLE 5aS§ PEACTOR FEED RE4CTOR <2ED U/ SEF L7l SER FLASH 84S #EM pROJUCT
1 2 1 2 - 1
HOLD> EHT> “¥oLZ> ML HOLZ> LMOLY WA WL
3572 1.2 317,44 3822 29.24 29.25 4.71 ——
41.08 3E.32 51.99 52.62 31.73 52.79 24,40 —_—
2.1 11.95 9.89 9.93 11.40 11.7¢ 59.94 ———
9.12 0.54 2.%2 9.52 2 LT 9.5 —
0.08 0.58 0.49 0.42 0.47 H.48 0.42 ——
9.6 9,00 2,00 0.50 9.9 2.63 2.00 .71
0.00 8.66 0.53 0,52 é £.98 5,32 92.04
0.59 0.04 0,04 2.05 9 n.54 D.52 2.00
——— ——— —— — —— 1.7%
— — — —— — —— — 0.p8
—— —— — — — —_— ——— 6.01
—_— —_— —_— —_— — — —— 9.54
—— — _— —— -——— — ——— 0.00
— — — — ——— .97
—_—— — —_— —— Sm——— -— —_— 2.00
— — R — ——r——— 1.50
99,08 150.47 100.74 100.27 100.4% 100.90 98.80 100.00
0.005 0.045 0,031 0.022 ¢.02e 0.029 3.003 9.790
13.72 21.80 19.90 20.19 22.49 22.81 34,25 33.05
485.3 2431.1 3045,% 3035.7 2725.4 2£95.9 0.5 -—
0.58 108.44 135.89 135.44 121,59 119.87 0.02 7,13
— —— — — — %8.29
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LaPORTE LFSETHANDL PROCESS OVERGCE RZPORT o
CONVERSION-SELECTIVITY-PRORUCTIVITY

CONYERSIONS ALRZDPSS RPERATTOR
e £Ce2
HYDIRDEER CONVERSION (2 3T 7.8
CAREON XONOXIDE CONVERSION AN in.4 1.7
CAREON DIOXIDE COWIERSION (AN -4.4 ~3.0
PATI0 H2 CONSUMEL/CQ CONSUHED H 3 .61
KX See nert rage for conversions ac czlc. bv overall hal.
CSELELTIYITIES: ARESS REACTOR DUERALL
5L Averzee X
CD <4£02) SELECTIVITY TD METHANOL (X) 104.5 S:.8
£0 (40027 SELECTIVITY TD ETHANOL () © — 1.2
¥ ¥ethanel in flashed szs not se2cured
£thanol only se2sured in product flow
METHANDL PRODUCTIVITIES 2 YICELDS
dsol/hr-ke cat vd/1000 ¥a3 fresh feed b2/1000 Na3 reactor feed
KENH SOURCE
fs caleulated ACROSS PEACTOR 12.48 1998 81.2
fc Net MeH eproduceds OVERALL balance 11.14 121.4 72.%
REACTOR FEED {H2(/C0+1.5C02)} @ 0.54
REACTOR FEED {¢H2-C02)/(CIHL02)> & 0.42
APPROACH TO NETHANOL EQUILIBRIUWM  {(de2.C) : L4
APPROACH TO WATER-GAS EGUILIBRIUM (des.[) @ Neads
MeTHANGL COLLECTED AS Z OF CALCULATET H 88,8
CALCULATED METHANDL PRODUCTION RATE ‘Xewol/hr) © 7.69

A-11
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FARE : 1

hon 1he Y lupS o !11:,.:. "5'J"3‘95

.....

COMOONENT 281 aurC TN-DNT; /T4 3

STREpug {PLRE GASES -~ 13 [/14555-151 £35 - (S/u5t3273430
STPEAMS LOCATIoN CEEGH FTED pac PEACTOR FEET REACTOR EFFLUENT
COMPONENT ————— ——— - -
— ' 7L dire. 7T AEE L dif
u -5.72435 17081 ~.97291
g =1.9274¢ 1.87297 -1.02819
o2 -108.44209 t.10782 L0047
N3 =102, 31560 T.01484 -1.5598¢
TH4 n.2. 3.43742 -1.59717
Y0 e 7.2, =232.21564
cuzmy — -.19944 4, 12008

TUERRLL DIEMENTAL DALANCE /¥geztopsfhmi

INPTS QutPUTE PIN-NUTS T
STHEAM & 15 33 . 52 é8 TOTAL
STREMM wpKs RECCTOR FEER PECYRLE PUREE GAS  FLASH §AS  MefH ESODUCT 4
C4ZRON:
o8 T1.285G 56,0743 2.4485 4.0135 —— 53,5407 12.2282
£az 13.452¢ 13,9408 0.7432 9.0132 - 13.722> ~2.3044
cHicH 9,722 2.71°1 0.5415 £.00,4 3.82m 7.592; =953, 7180
OTHzpS D.400% 9.209% 9.9352 5.0002 9,5412 1.1841 -93.46202
TOTHL € 94.5474 74,2639 4,293 0.9204 7.2 060487 ~3.M13
HYIRDEER:
w2 92,1079 27,8573 3.9150 5.9920 ——— 717253 25.801%
w2 o000 3.6904 5.0005 5.9000 %.1838 0.1858 n.z.
OTHZRS 5.4553 3.4402 4.3141 0.0067 28.7317 14.497¢ -532,28%0
oA k 103.5470 73.2475 4.2291 2.9997 29,9174 10&.404~ =2.742%
AvYSEN:
ot 2 99,9588 2L.7775 5.9102 9.0337 7.1368 78.9783 =.0200
NITPRCEN:
TOTAL N 1,459 1.3991 9.0868 9-9¢01 — 1.4799 ~5.4412
TOTAL M65S FLow
‘kgshry 2734 . 194 2354,£260 134.5209 2.8554 232.1940 2724,2160 7.0002
REACTOR GAS BALANCE  (QUT/TW) °
1 13 ol )
NASS BALGNCE. (Z: : 109,560 150,000
CLEMENTAL BALANCE, (%) o
CAREON 191,054 99,725
HYIPDSZS 95.92 197,944
OXYEEN 191.52% 100,191
NITROGCEN 97.541 192.201
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LaPERTT LPHETHANCL PROCESS AVERAGE REFORT
ENTRAINED' HODE
PRLCESS DARTABLES & 4MALYTICAL SUMAARY

DATE § 47—rse-83
TIME ! 31018 #K
TIME INTERUAL! FROM: 1500 1i-Jul
0 160 14-0d
FUMBER OF AVERASEL HOURS ! :
RUN 10 NUMBER : E-4h
FEST GAS TYPE: CO-RICH GAS
REACTOR FEED GAS IMLET TEMP,  {dew.D) © 150.4
DIL/SLURRY INLET TEK®.  (deg.C) @ 2439
&UE. REACTOR TEMPERATURE icee.C} @ 249.0
FEACTOR QUTLET TENP,  !des,C @ 245,
BEACTOR GAS INLET PRESSURE /kfa) & S5p1
PRIMARY SEFRRATOR GAS PRESSURE  {kP2) @ 527
BAS SUPEOFICIAL VELOCITY  {ow/cec) @ 5.2
LIGUTD SUPERFICIAL VELDCTTY ‘emigec) @ top
SLURRY CONCENTRATION — /uwi%e * 47,4
SPACE VELOCITY  (1/ke=hr) @ 28e9
RECYCLE/FREGH FEED RATIC ¢ 3.50
DIL/SLURRY CIRCULATION RATE im3/hr) © 1.8
PROD,SEPARATOR GAS FLOWRATE <S0» + <55 ihgmoi/nrd 1 113.93
PURGE BAS FLAW RATE 450>  (vemel‘hr) @ v 7.5n
STREAN # ! 55 10 15 o KL 52 <@
STREAM NAME  FRESH FEED RECYCLE GAS FREACTOR FEED REACTOR FEED  u-i 9CF YL SEP FLAGK Ge§  ASOH CAOMUCT
ON-LINE EC# 1 2 1 2 2 1
COMPONENT = = = - .
==mm==—cma ML <ML KL %2 Teas <HOLT> CMOLT LA 2> LA
H2 54.49 0.7 36.44 36.36 9.3 8.93 &.71 ——
] 45,68 54,84 51.79 S1.45 51.29 51.51 24,40 —_—
o2 1.15 13.31 11.04 11.00 12.48 12,64 59.94  —
) 0,13 9.52 0.43 .43 0.48 .43 0.15 —
CHa .09 5.45 5.38 0.37 0.44 0.42 5.48 ———
H20 2,00 0.00 9.00 0,09 0.03 0.2 2.0 n.72
CH3OH 0.90 9.73 0.53 0.53 6.57 $.33 .32 92.51
HE 9.00 0.06 9.04 2,05 0.04 0,04 .52 2.00
C2HSDH 1.78
"CAOH’S _—  — 0.99
TAH'S —_— _— —_— 0.57
CSOH'S —_ 0.5%
ALKAHENES —— —_— —_ 6.0¢
ESTERS — 1.07
ALDEHYDES —_— —_ —_ 0.00
oIL —— 1.50
TOTAL @ 98.93 100,62 100.68 100.39 100.52 100.29 99.80 100.00
DENSyg/ce 9,005 0,045 0,032 0.032 0.029 0,020 0.00% 0,750
R 14.14 2.18 20,34 20,33 2.73 22,76 36.25 3.03
Na3/hr 681.0 2384.1 2029.0 3023.2 2704.4 2700.7 0.8 ——
kasol/hr 30.38 104.37 135.13 134.88 120,44 120.49 0.03 6,59
i/hreerod S —_— —_— _ 375,57

% Comrositions correseond to STREAME32
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Facg | 2 1300 16-Jui~05 - 1.0 14= hyl-on
L2P0RTr | PRsTugNn: cropseg SUELARC woonpT
-'_‘GHUEPSIQN-EELEC?E‘JZT?-DDG[“l'_‘TI'JITY
CoNvuracgraye saf20gc vraryges
il 1 ]

HYDROGEN COMUERSTON e 20,5 25.4
CARBON upNoxiDE CONERSTON LA 1.2 1.2
CARDON PIOYIDE roMispssse ‘%) e =2.1 -Z.¢
BATIN W2 comeuMen/on ZONSURED : 1.83 i.20

¥1¥ See rert szde fanm conversiang 3¢ oale, aw avepsi) hal.

SELECTIVITIEG . ACERSS pEaLTOs LELCIRN

B0 puerzge x

S8 140033 SELECTIVITY Tn METHONDL <73 ¢ °4.3 9:.%
B0 rapnm BELECTIVITY Tp ETHANRL  (x) E— 1.7

¥ fethanol in ®lzched gs not we2sirad
Ethanol onjw seszured in progunt flow

HETHaNDL PERBUCTIVITIGEG § YIELDRS

dmel/ar-rg o3t Y2/1000 N fresh feaq

k471390 Na3  spaptns feed

MENE SOueCE

s calculated ALROSS PEACTRR 11.34 =m0
fc Net HeDM produced. DUERALL balance 10,24 299.2

PEACTRR FEED TH21/C041,5C02)3 ¢ 3.52
REACTOR FEED {(H2-L02) 740040023 ¢ 0.40
APPROACH TO METHANNL EMILTERIUM  fdpe,r) ¢ 3.3
APPROACH TO WATER-84S EQUILIBRIVE (dpe.r) ¢ LITB
HETHANGL COLLECTED as % OF CALCILATED : 89,5

{Keaslshey ¢ 7.0%

EALCUU;TEB METHAKOL PRODUCTION FaTC

A-14
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o
PAgE 1 3 1SV L8-Ji1-6S = 140} 14-Jul-GS
LZPORTE LUMETHANDL PROCESS AVERABE PIO(4°
HATERTAL BALANCE SUMHMAR
COMPONINT BOLANCE {IN-DUT)/IN :
STREAMS & [PUSE GASES - 1 1{1455)~151 [25 - (FHSIHLR]
STREAHS LOCATION FRESH FEEK GRS REGETOR FIET EEACTRR ZEELYENT
CONPONENT ———- -——— e
——- X i, 3 Ziff. ST
42 -5,01549 9.49298 5.195%9
b -0.87853 1.53252 -).9594
co2 -100.65200 1.82562 £.44854
N2 -43.9757 1.5109 -2.7375
THe a3 1.51597 -1.61689
HaD Nz, ~140,4690¢
CHIOH 2.00963 ©,73548
DUERALL ELENENTAL BALANCE (Ng-atoes/pr} |
TNPUTS nyTFUTS £3-DYTY /P
STREAN 15 55 so 52 &8 TOTAL h
STREGK NAME REACTOR FEED  PECYCLE  PURGE GAS  FLASH GAS  HeDH PRODUCT 1
CAREON®
i 59,6460 SB. 1294 4.1471 0.0085 — 42.4852 16.3074
co2 14.83¢9 14.1549 1.0965 9.,0207 — 15.1841 -2.3403
CHIH 2.7182 8,778 5.0554 0.9022 6.3147 7.1598  -298.4140
OTHERS £.5584 0.5456 2.0388 0.0003 9.4859 1.0707 -91.740°
TATAL C 25,7775 73.8108 5.2478 9.9317 £,8005 £5.8009 -0.1322
HYBROGEN:
w2 98,0854 45,3783 4,4447 0.0045 49,9775 29,4545
HZ0 0.0000 0.0000 9.0000 0.9999 9.1741 8.1743 n.z.
OTHERS 5.2199 5.4309 0.3861 0.0104 24,5245 32,3519 -519.7820
TOTAL M 103.3050 74,7592 5.0708 0.9151 26,6985 102,5040 0,776
DXYBEN:
TOTAL 0 100.1179 87.4891 5,2203 0.0522 £.6200  100.3820 0. 2644
NITROGEN:
TOTAL M 1.1654 1,0977 8.0780 3.0001 1.1758 -9.8940
TOTAL MASS FLOW
tka/he) 2742,6900  23S9,2000  167.73%0 1.2495 2145140 2742,700: 0,001
REACTOR GAS BALANCE (DUT/IN) i
581 6042
MASS BALANCE, : 100.000 100.090
ELEWENTAL BALANCE: (2) ¢ SN
CARBON 99.161 99.815
HYDROGEN 8.618 100,839
OXYGEN 99,434 100,293
NITROGEN 100.205 100,012
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STREAH §
SYREAN NaMz
ON-LINE 503

COMPONEAT

C2HS0K
C304°S
Cank's
£S0H'S
ALKA+ENES
ESTERS
ALDEHYDES
01
TOTAL

BENS»d/oc
AY.MOL.MT
Nad/hr
kanol/r
1/hryprod

L2FORTE LPWETHANOL PROCESS AVERAGE REFORT

ENTRAINER  MODE

PROCESS UARTABLES & ANALYTICAL SiMpaRv

BATE @

TI¥E @

TIME INTERYAL: FR0M:
cH

SUMBER OF AVERARED HOURS ¢

RUN IR NUMBER ¢

FEED GAS TYRE:

REACTOR FEED 6AS IMLET TEMP.  ides.l) |
DIL/SLURRY IMLET TEMC,  ides.[) !

AYE. REACTLP TEMPERATIFE !dge.C) ©
REACTRR QUTLET TEMP.  geg.[i :
PEACTOR GAS IMLET PRESSURE r4f2; °
PRIMARY SEPARATOR GAS PRESSURE  1ko3: :
BAS SUFERFICIAL VELOCITY {om/seck
LIGUID SUPEFFICIAL VELDCITY {em/seq)
SLURRY CONCENTRATION Tet?) !

SPACE VELOCITY  (i/ka~hr} :

FFinye-05
f1o8% o
2208 1e-Jul
2200 17-0u)
[
E-an
£D-RICH BAS
149.7
245.0
250.1
247.8
3305
3773
12,3
5.5
A7 4
452°

4
HECH #FODUCT

RECYCLE/FRESH FEED RATIO & 3.58

OIL/SLURRY CIECULATION RATE {wZ/hrs : 39.6

PROD.SEPARATOR GAS FLOWRATE <S0> + <S%- (bdmplinge) @ 115.78

PURBE BAS FLO¥ RATE <50> ‘kgmolshr) : 7,57

1 33 i i3 s | 5% é2

FRESH FEED RECYCLE GAS REACTOR FEEn FERCTOR FEEL s sgp U/L SEF FLATH &et

1 2 1 2 2 1
HOLT MO MOLT: ML XL “MoLL- “HOLZ>
33.54 39.3¢ 34.97 35.48 28.79 28.58 $.71
10.99 4.8 31.95 S1.84 51,46 21.42 24,40
3.18 13,18 1.2 1.8 12,582 12,22 59.94
8,13 258 0,41 0,41 0.47 9.45 £.1%
0.0¢ 0.39 5.3% 0.32 .38 .37 0.48
9.9% £.50 9.98 9.0% B.42 2,92 U 3]
9.00 0.42 0.54 g.48 $.01 S.90 £.12
2400 C.05 3.04 0.03 0.04 n.83 2.52
97.92 99.77 99,42 99.40 99.50 99.51 98.80
0,005 0.044 0.0332 0.023 8.02¢ 0.02¢ 2,003
4.0 2.2¢ 20.67 20.4¢ 22.71 22,78 36,25
£57.5 2414.4 3015.7 3042.9 2740.¢6 27330 1.2
29.32 107,81 134.54 133.74 122,27 121.93 0.03

¥ Comrositions correseond to STREAMFID
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.73
02.7¢9
20
1.79
2,90
0.£3
2,58
0.20
1.08
2.00
1,89
100.02

0.79¢
33.05

6.96
274,44



PagE @ 2

LaPORTE LOPMETHAMDL PROCESS AVERAGE REPQRT
COMERSTON-SELECTIVITY-FROMICTIVITY

CONVERSIONS &CROSE REACTOR :

1296 14-Jul-S - 420

=4

0 17-jul-g%

e 31 L0k X
HYDROGEN CONVERSTON S AN 2.2 2.7
CARBON ®ONOXIDE CONUERSION oyl 1. 1.4
CARBON DIOYIDE CONVERSION T4l =3,1 =2.4
RATID H2 CONSURED/CO CONSIMED : 1,69 1.82
X See pext rase for conversipns as cele. by cverzll bel.
SELECTIVITIES: ACROSS REACTOR QUERALL
il Geerage 5
0 (4002 SELECTIVITY TO METHAWOL (%) @ 9.2 98.7
CO (+#C02) SELECTIVITY TO ETHANOL (2 .3
¥ Methanol in flashed sac not measured
Ethanol only seacured in eroduct flow
METHANDBL PERODUCTIVITIES ¢ YIELDS
eagl/hr—kg cat ka/1000 M3 fresh feed kS/1000 N3 reactor feed
MEOH SDURCE
4s caleulated ACROSS REACTOR 10,52 323.4 49.9
fAs Met MelH sroduceds OVERALL balance 10,03 308.5 §.7
PEACTOR FEED {H2(/C0+1.5C02)} @ 0.52
REACTOR FEED {(H2-C021/(C0+{02)> ¢ 0.3%
APPROACH TO METHANDL EQUILIBRIUN  {des.C) @ 34,5
APPROACH TO WATER-6AS EQUILIBRIUM (dee.C) @ Neds
METHANOL COLLECTED 4S 2 OF CALCULATED H 94,6
CALCULATED METHANDL PRDDUCTION RATE (Kdmol/hr) 6.64
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LaPORTE | SHETHONDL PROCESS AUER4GE RCPQRT

MATERIAL DA ANCE CifMMacy

COMODNENT RaLANCE {IN-OUT)/TY ¢

CTREAMS # {FURE HASES - 13
STREANS [ DCaTInN FRESH FEED GAS
COMPONENT e —————
e - (z d:’-“_ .
W2 -2.0435%
AL -1,48372%
£o2 -94.917:0
N2 -170.494500
Ha ars-2
420 m———
CH304 ———

QVEPALL ELEMENTAL HALANCE xo-atome/n=r

£41455)-15:2

FEACTOR FIED
(IR0
205377
1.15%38
1.249722
4,10420
1.19194
n.z.
2.72847

2200 15-40i-CT - 4200 17~ yyieg5

125 - {594512524501)
SEALTOF EFFLITNT

D

I
0.4571e
"0 ' 35904
G.71403
-4.5439¢
~2,98£24
=077.02350

427112

[4pyTe MITPUTS CIN-DUTI/IN
CTREA ¢ 5 3% 30 2 i TOTaL
STREAN HakE REQCTOR: FEID RECYCLE PURCE GAS  FLASH BAS  teDH PROMICT z
Canpon:
£9 #0.1303 58.9283 4.1385 4.0130 — 62.079% 10.0938
£az 14,9425 14.2032 0.9975 ¢.0315 —— 15.2322 -1.911%
PLEL 5,529 0.6712 2.0471 0,993 6.2803 7.0m9 -972.5120
aTuEee 9.4952 0.4917 2.0738 9.4005 0.495% 1.0134 -104.4980
HA - A 9¢.2748 78.293¢9 3.217% 0.0474 67773 85,3265 =0.1179
HYDROEEN:
H2 94,8470 £5.4531 4.2748 0.907 —_— 30,0569 27.4772
=20 £.0%00 9.0000 9.0030 0.9000 6.1752 0.1732 n.a.
pTHERS 2.7183 4.7354 5.3326 9.013¢9 25.4147 31,4988 -347.5880
TDTAL M 101.5050 70.1887 4.9293 0.0239 24.5399 101.7219 -3.1434
pxyeen:
TOTAL © 102.73%9 2e.0485 ¢.1850 0.9797 £.5892 156.9224 -0.18:9
NITROGEN:
TOTAL N 1.1159 1.0867 4.0743 2.0002 1.1£0 =4,2335
TOTaL MASS FLOW
thghr) 2772.2309 2193.580¢ 158.1010 1.9973 212.6300 2777.2200 €.0005
REACTOR GaS RALANCE  (DUT/IN) @
6C#1L BL$2
WASS SALANCE. (1) H 190,900 100.000
ELEMENTAL BALANCE, () :
CARBON ‘ 9%.412 99.492
uYDROGEN 101.°94% 100.228
OXYGEN 100.047 100.133
NITROGEN 101,569 101,897
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